Aquaporin water channels and brain edema.
Brain edema accounts for much of the morbidity and mortality associated with common neurological conditions such as head trauma, brain tumors, stroke and liver failure. Treatment options are limited to osmotic agents such as mannitol, surgical decompression, and other maneuvers, none of which correct the molecular-level mechanisms responsible for brain swelling. Recent data suggest that aquaporin (AQP) water-transporting proteins may provide a key route for water movement in the brain. AQP1 is expressed in choroid plexus and probably facilitates cerebrospinal fluid secretion. AQP4 is expressed in astrocyte foot processes near capillaries and in ependymal cells lining the ventricles -- key sites for water movement between the cellular, vascular, and ventricular compartments. AQP4 expression is markedly altered in experimental models of brain injury and swelling, and transgenic mice lacking AQP4 are partially protected from brain swelling in response to acute hyponatremia and ischemic stroke. Aquaporins and regulators of brain aquaporin expression are thus potential targets for discovery of compounds for treatment of brain swelling.